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(57) Abstract 

A compound of formula (I) or a tautomeric form thereof and/or a pharmaceutical^ acceptable salt thereof and/or a 
pharmaceutical^ acceptable solvate thereof, wherein: A* represents a substitued or unsubstitued aromatic heterocyclyl croup* 
Ri represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl group, wherein the aryl moiety may be substituted 
or unsubstituted, or a substituted or unsubstituted aryl group; A* represents a benzene ring having in total up to five substi- 
tuents; and n represents an integer in the range of from 2 to 6; a process for the preparation of such a compound, a pharma- 
ceutical composition comprising such a compound and the use of such a compound in medicine. 
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0xazol1d1ne dlone derivatives 



This invention relates to certain substituted 
oxazolidinedione derivatives, zo a process for preparing 
such compounds, to pharmaceutical compositions containing 
such compounds and to the use of such compounds and 
compositions in medicine. 



European Patent Applications, Publication Numbers 0008203, 
10 0139421, 0155845, 0177353, 0193256, 0207581, 0208420 .and 
0306228 relate to thiazolidinedione derivatives which are 
disclosed as having hypoglycaemic and hypolipidaemic 
activity. Chem. Pharm. Bull 30 (10) 3580-3600 also relates 
co certain thiazolidinedione derivatives having 
15 hypoglycaemic and hypolipidaemic activities. 

It has now surprisingly been discovered that certain novel 
substituted-oxazolidinedione derivatives show improved 
blood-glucose lowering activity and they are therefore of 
20 potential use in the treatment and/or prophylaxis of 

hyperglycaemia and are of particular use in the treatment of 
Type II diabetes. 



These compounds are also indicated to be of potential use 
25 for the treatment and/or prophylaxis of other diseases 
including hyperlipidaemia, hypertension, cardiovascular 
disease and certain eating disorders. 

Accordingly, the present invention provides a compound of 
30 formula (I) : 
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5 




(I) 

or a tautomeric form thereof and/or a pharmaceutical^ 
10 acceptable salt thereof, and/or a pharmaceutical ly 
acceptable solvate thereof, wherein: 

A 1 represents a substituted or unsubstituted aromatic " 
heterocyclyl group; 

R 1 represents a hydrogen atom, an alkyl group, ' an acyl 

15 group, an aralkyl group, wherein the aryl moiety may be 

substituted or unsubstituted, or a substituted or 

unsubstituted aryl group; 
2 

A represents a benzene ring having in total up to five 
substituents; and 
20 n represents an integer in the range of from 2 to 6. 

Suitable aromatic heterocyclyl groups include substituted or 
unsubstituted, single or fused ring aromatic heterocyclyl 
groups comprising up to 4 hetero atoms in each ring selected 
25 from oxygen, sulphur or nitrogen. 

Favoured aromatic heterocyclyl groups include substituted or 
unsubstituted single ring aromatic heterocyclyl groups 
having 4 to 7 ring atoms, preferably 5 or 6 ring atoms. 

30 

In particular, the aromatic heterocyclyl group comprises 1, 
2 or 3 heteroatoms, especially 1 or 2, selected from oxygen, 
sulphur or nitrogen. 
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Suitable values for a* when it represents a 5- membered 
aromatic heterocyclyl group include thiazolyl and oxazolyl 
especially oxazolyl. ' 

5 Suitable values for A* when it represents a 6- membered 
aromatic heterocyclyl group include pyridyl or pyrimidinyl. 

Preferably, a* represents a moiety of formula (a) , (b) or 
(C> : 



(O 

10 



fo- :xx *o 

(a) ») (c, 

15 

wherein : 

R< and R 5 each independently represents a hydrogen atom, an 
alkyl group or a substituted or unsubstituted aryl group or 
when r and R* are each attached tQ a 

20 then R and R* together with the carbon atoms to which they 
are attached form a benzene ring wherein each carbon atom 
represented by R< and R* together may be substituted or 
unsubstituted; and in the moiety of formula (a) 
X represents oxygen or sulphur. 

25 

Aptly, A l represents a moiety of the abovedefined formula 
(a) . 

30 V) lY ' Al rePr6SentS 3 m ° iety ° f the abovedefined formula 

Aptly, A l represents a moiety of the abovedefined formula 
(c) . 

35 in one favoured aspect R< and r5 together represent a moiety 
of formula (d) : 
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(d) 

wherein R 6 and R 7 each independently represent hydrogen, 
halogen, substituted or unsubstituted alkyl or alkoxy. 

10 

Suitably, R 6 and R 7 each independently represent hydrogen, 
halogen, alkyl or alkoxy. 

Favourably, R° represents hydrogen. Favourably, 
15 R 7 represents hydrogen. 

Preferably, R 6 and R 7 both represent hydrogen. 

In* a further favoured aspect R 4 and R 5 each independently 
20 represent hydrogen, alkyl or a substituted or unsubstituted 
phenyl group and more favourably, R 4 and R 5 each 
independently represent hydrogen, alkyl or phenyl. 

Preferably, for the moiety of formula (a) , R 4 and R 5 
25 together represent the moiety of formula (d) . 

Preferably, for the moieties of formula (b) or (c) , R 4 and 
R 5 both represent hydrogen. 

30 Suitable substituents for the moiety A 2 include halogen, 
substituted or unsubstituted alkyl or alkoxy. 
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Favourably, a 2 represents a moiety of formula (e) : 




wherein and R 9 each independently represent hydrogen, 
halogen, substituted or unsubstituted alkyl or alkoxy. 

10 Suitably, R 8 and R 9 each independently represent hvdrogenf 
halogen, alkyl or alkoxy. 

Preferably, R 8 and R 9 each represent hydrogen. 

15 Favourably, x represents oxygen. Favourably, X represents 
sulphur. 

in one preferred aspect the present invention provides a 
class of compounds, which fall wholly within the scope of 
20 formula (I) , of formula (II) : 



25 




or a tautomeric form thereof, and/or a pharmaceutical^ 
30 acceptable salt thereof and/or a pharmaceutical^ acceptable 
solvate thereof, wherein A 1 , r! and n are as defined in 
relation to formula (I) and R 8 and R 9 are as defined in 
relation to formula (e) . 
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Suitably, n represents an integer 2, 3 or 4, notably 2 or 3 
and especially 2. 

Suitably , R 1 represents hydrogen, alkyl, acyl, especially 
5 acetyl, or benzyl. 

Preferably, R 1 represents a methyl group. 

As indicated above a compound of formula (I) may exist in 
10 one of several tautomeric forms, all of which are 
encompassed by the present invention. It will be 
appreciated that the present invention encompasses all of 
the isomeric forms of the compounds of formula (I) and the 
pharmaceutical^ acceptable salts thereof, including any 
15 stereoisomers forms thereof, whether as individual isomers 
or as mixtures of isomers. 

Suitable substituents for any heterocyclyl group include up 
to- 4 substituents selected from the group consisting of: 

20 alkyl, alkoxy, aryl and halogen or any two substituents on 
adjacent carbon atoms, together with the carbon atoms to 
which they are attached, may form an aryl group, preferably 
a benzene ring, and wherein the carbon atoms of the aryl 
group represented by the said two substituents may 

25 themselves be substituted or unsubstituted. 

When used herein the term 'aryl' includes phenyl and 
naphthyl optionally substituted with up to five, preferably 
- up to three, groups selected from halogen, alkyl, phenyl, 
30 alkoxy, haloalkyl, hydroxy, amino, nitro, carboxy, 

alkoxy carbonyl, alkoxycarbonylalkyl, alkylcarbonyloxy, or 
alkylcarbonyl groups. 

When used herein the term 'halogen' refers to fluorine, 
35 chlorine, bromine and iodine; preferably chlorine. 
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When used herein the cerms 'alkyl' and ' alkoxy' relate to 
groups having straight or branched carbon chains, containing 
up to 12 carbon atoms. 

5 Suitable alkyl groups are Cl - 12 alkyl groups, especially 
C 1 - 6 alkyl groups e.g. methyl, ethyl, n-propyl, iso-propyl, 
n-butyl, isobutyl or tert-butyl groups. 

Suitable substituents for any alkyl group include those 
io indicated above in relation to the term "aryl". 

When used herein the term 'acyl' refers to organic acyl~ 
groups such as alkylcarbonyloxy groups for example C^g 
alkylcarbonyloxy groups. 

15 

Suitable pharmaceutical^ acceptable salts include salts of 
the oxazolidinedione moiety, and, where appropriate, salts 
of carboxy groups. 

20 Suitable pharmaceutical^ acceptable salts of the 

oxazolidinedione moiety include metal salts especially 
alkali metal salts such as the lithium, sodium and potassium 
salts. 

25 Suitable pharmaceutical^ acceptable salts of carboxy groups 
include metal salts, such as for example aluminium, alkali 
metal salts such as sodium or potassium, alkaline earth 
metal salts such as calcium or magnesium and ammonium or 
substituted ammonium salts, for example those with lower 

30 alkylamines such as triethylamine, hydroxy alkylamines such 
as 2-hydroxyethylamine, bis- (2-hydroxy ethyl) -amine or 
tri-(2-hydroxyethyl) -amine, cycloalkylamines such as 
bicyclohexylamine, or with procaine, dibenzylpiperidine, 
N-benzyl-p-phenethylamine, dehydroabietylamine, 

35 N,N'-bisdehydroabietylamine, glucamine, N-methylgiucamine or 
bases of the pyridine type such as pyridine, collidine or 
quinoline. 
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Suitable pharmaceutically acceptable solvates include 
hydrates . 

In a further aspect the present invention also provides a 
5 process for the preparation of a compound of formula (I) , or 
a tautomeric form thereof, and/or a pharmaceutically 
acceptable salt thereof, and/or apharmaceutically acceptable 
hydrate thereof, which process comprises reacting a compound 
of formula (III) : 

10 




-7 ^ x 

o 

15 (III) 

wherein A 2 is as defined in relation to formula (I), L 1 is a 
hydrogen atom or a protecting group, 

and R a is a moiety convertible to a moiety of formula (f) : 
20 ^t 1 

A 1 -N-(CH 2 ) n -0 (f) 

wherein R 1 , A 1 , and n are as defined in relation to formula 

25 (I) 

with an appropriate reagent capable of converting R a to the 
said moiety (f) and thereafter, if required, carrying out 
one or more of the following optional steps: 



30 (i) converting a compound of formula (I) to a further 
compound of formula (I); 

(ii) preparing a pharmaceutically acceptable salt of the 
compound of formula (I) and/or a pharmaceutically acceptable 
35 solvate thereof. 
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Suitably, Rf represents R X HN- (CH 2 ) n -0-wherein R 1 and n are 
as defined in relation to formula (I) or R a represents a 
hydroxyl group. 

5 When R a is R 1 HN - ( ch 2 ) n -o-, an appropriate reagent capable of 
converting R a to a moiety (f) is a compound of formula (IV): 

A 1 - R* (IV) 

10 wherein A 1 is as defined in relation to formula (I) and R x 
represents a leaving group. 

A suitable leaving group R x includes a halogen atom, 
preferably a chlorine or bromine atom, or a thioalkyl group 
15 for example a thiomethyl group. 

Preferably, L 1 represents a protecting group, suitably a 
benzyl group. 

20 The reaction between the compound of formula (III) and the 
appropriate reagent may be carried out under conditions 
suitable to the particular compound of formula (III) and the 
reagent chosen. Thus for example the abovementioned 
reaction between a compound of formula (III) wherein R a 

25 represents R^- <CH 2 ) n -o- and the compound of formula (IV), 
may be carried out in any suitable solvent, for example 
tetrahydrofuran, at a temperature in the range of between 0 
and 60°C. 

30 Conversions of R a to the moiety of formula (f) may be 

effected via single step or multiple step conversions, using 
appropriate conventional chemistry. 

Examples of multiple step conversions include the conversion 
35 of R a when representing a hydroxyl group into a moiety 

R HN-(CH 2 ) n -0- and thereafter conversion to the moiety (f) . 
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Thus, when R a represents OH the conversion of R a into 
R 1 HN (CH 2 ) n -0- may conveniently be carried out by coupling a 
compound of the abovedefined formula (III) with a compound of 
formula (V) : 

5 

R^rV (CH 2 ) n -0H (V) 

wherein R 1 and n are as defined in relation to formula (I) 
and R v is hydrogen or a nitrogen protecting group, in the 
10 presence of a suitable coupling agent; and thereafter, if 
required, removing any nitrogen protecting group. 

A suitable coupling agent for the coupling reaction between 
the compound of formula (III) and (V) is provided by 
15 diethylazodicarboxylate and triphenylphosphine. The 

coupling reaction may be carried out in any suitable solvent 
at a low to medium temperature, for example in 
tetrahydrofuran at a temperature in the range of between 0 
and 60°C. 

20 

Conversion of R^HN- (CH 2 ) n -0- into a moiety of formula (f) 
may be effected as described above. 

Alternatively, when R a is hydroxyl, conversion into a moiety 
25 of formula (f) is suitably effected by treating the compound 
of the abovedefined formula (III) with a compound of formula 
(VI) : 

f 

30 I 

A 1 -N-(CH 2 ) n -OR z 

(VI) 

wherein A 1 , R 1 and n are as defined in relation to formula 
35 (I) and R z represents hydrogen, or a tosylate or mesylate 
group . 



fif IRQTTTf !T!= QUPPT 



WO 92/02520 



PCT/GB91/01337 



-11- 

The reaction between the compound of formula (Hi) wherein 
R a is a hydroxyl group and the reagent of the abovedefined 
formula (VI) , „ h en R z is hydrogen, may suitably be carried 
out in an aprotic solvent, such as tetrahydrofuran, at low 
5 to medium temperature, for example at ambient temperature, 
and preferably in the presence of a coupling agent such as 
that provided by triphenylphosphine and 
diethylazodicarboxylate . 

io The reaction between the compound of formula (III), wherein 
R a is a hydroxyl group, and the reagent of the abovedefined 
formula (VI) when R 2 is tosylate or mesylate may be carried 
out in an aprotic solvent, such as dimethyl formamide, at a 
low to elevated temperature, for example in the range of 

15 from 50°C to 120°C and preferably in the presence of a base, 
such as sodium hydride. 

The compound of formula (VI) when R z is tosylate or mesylate 
may be prepared from the corresponding compound of formula 
20 (VI) when R z is hydrogen by reaction with either a tosyl 
halide or a mesyl halide in a solvent such as pyridine. 

The reagent of formula (VI) may be prepared by reacting a 
compound of the hereinabove defined formula (IV), with a 
25 compound of the hereinbefore defined formula (V) and 
thereafter if required removing any nitrogen protecting 
group using the appropriate conventional conditions. 

The reaction between the compounds of formula (IV) and (V) 
30 may be carried out under any suitable conditions, such as in 
solvent, for example in an aprotic solvent such as 
tetrahydrofuran, at a low to medium temperature, for example 
a temperature in the range of from 0 to 60°C. 

35 Favourably when R 1 represents hydrogen the reaction is 
carried out using the compound of formula (V) as a solvent 
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at a low to^ elevated temperature, suitably an elevated 
temperature such as in the range of between 100 and 170°C. 

A compound of formula (III) wherein R a is OH may be prepared 
5 by reacting a compound of formula (VII) : 



wherein A 2 is as defined in relation to formula (I), R 0 
represents a hydroxyl group or a protected hydroxyl group 
15 and R 11 represents a group or moiety convertible into an 
oxazolidinedione group, with a reagent capable of converting 
a moiety R 11 into an oxazolidinedione group; and thereafter 
if required removing any protecting group. 

20 Suitably , R 10 represents a protected hydroxy group, for 
example a benzyloxy group. 

Suitably R 11 represents a moiety of formula (g) : 



10 




(VII) 



25 




12 



OH 



(g) 



30 



wherein R 



represents a C 1 -g alkyl group, suitably a methyl 



group . 
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When R 11 represents a moiety of formula (g) , a suitable 
reagent is urea. 

Reaction conditions for the reaction between the compound of 
5 formula (VII) and the reagent will of course depend upon the 
particular nature of R 11 and the reagent, for example when 
R is a moiety of formula (g) and the reagent is urea, the 
reaction may be carried out in an alkanoic solvent, such as 
ethanol, at any temperature providing an acceptable rate of 

10 formation of the required product, for example an elevated 
temperature, preferably the reflux temperature of the 
solvent; preferably the reaction is effected in the presence 
of a base, such as a alkali metal alkoxide, for example 
sodium methoxide, followed by treatment with a dilute 

is mineral acid, for example dilute hydrochloric acid. 

The compounds of formula (VII) are known compounds or they 
may be prepared according to methods used to prepare known 
co-mpounds, for example the compounds of formula (VII) 
20 wherein R 11 is a moiety (g) may be prepared according to 
methods disclosed in Chem. Pharm. Bull. 30. (1982), 3563. 

The abovementioned conversion of a compound of formula (I) 
into a further compound of formula (I) includes the 
25 conversion of one group R 1 into another group R 1 . 

The conversion of a compound of formula (I) to a further 
compound of formula (I) may be carried out by using any 
appropriate conventional procedure. 

30 

Suitable conversions of one group R 1 into another group R 1 
includes converting hydrogen into an acyl group. 

The conversion of a compound of formula (I) wherein R 1 
35 represents hydrogen into a compound of formula (I) wherein 
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R 1 represents acyl may be carried out using any appropriate 
conventional acylation procedure, such as by treating an 
appropriately protected compound of formula (I) with an 
acylating agent. For example acetic anhydride may be used 
5 to prepare the compound of formula (I) wherein R 1 is acetyl. 

The compounds of formula (IV) and (V) are known commercially 
available compounds or are prepared using methods analogous 
to those used to prepare known compounds. 

10 

Suitable protecting groups in any of the abovementioned 
reactions are those used conventionally in the art. Thus, 
for example, a suitable nitrogen protecting group is a 
benzyl group or a benzyloxycarbonyl group and a suitable 
15 hydroxyl protecting group is a benzyl group. 

The methods of formation and removal of such protecting 
groups are those conventional methods appropriate to the 
molecule being protected. Thus for example a benzyloxy 
20 group may be prepared by treatment of the appropriate 

compound having a hydroxyl group with a benzyl halide, such 
as benzyl bromiae, and thereafter when required the benzyl 
group may be conveniently removed using a mild ether 
cleavage reagent such as trimethylsilyliodide. 

25 

Where appropriate the isomeric forms of the compounds of 
formula (!) and the pharmaceutical^ acceptable salts 
thereof mry be prepared as individual isomers using 
convent i or:.! chemical procedures. 

30 

As mentioned above the compounds of the invention are 
indicated as having useful therapeutic properties: 

The present invention accordingly provides a compound of 
35 formula (I), or a tautomeric form thereof and/or a 
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pharmaceutically acceptable salt thereof and/or a 
pharmaceutical^ acceptable solvate thereof, for use as an 
active therapeutic substance. 

5 Thus the present invention provides a compound of formula 
(I), or a tautomeric form thereof and/or a pharmaceutically 
acceptable salt thereof and/or a pharmaceutical^ acceptable 
solvate thereof, for use in the treatment of and/or 
prophylaxis of hyperglycaemia . 

10 

In a further aspect the present invention also provides a 
compound of formula (I) , or a tautomeric form thereof and/or 
a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof, for use in the 
15 treatment and/or prophylaxis of hyperlipidaemia. 

As indicated hereinbefore the present invention also 
provides a compound of formula (I) or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt thereof 
20 and/or a pharmaceutically acceptable solvate thereof for use 
in the treatment of hypertension, cardiovascular disease and 
certain eating disorders. 

A compound of formula (I) , or a tautomeric form thereof 
25 and/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof, may be 
administered ner se or, preferably, as a pharmaceutical 
composition also comprising a pharmaceutically acceptable 
carrier. 

30 

Accordingly, the present invention also provides a 
pharmaceutical composition comprising a compound of the 
general formula (I) , or a tautomeric form thereof, or a 
pharmaceutically acceptable salt thereof, or a 
35 pharmaceutically acceptable solvate thereof, and a 
pharmaceutically acceptable carrier therefor. 
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As used herein the term 'pharmaceutical^ acceptable' 
embraces compounds , compositions and ingredients for both 
human and veterinary use: for example the term 
5 'pharmaceutically acceptable salt' embraces a veterinarily 
acceptable salt. 

The composition may, if desired, be in the form of a pack 
accompanied by written or printed instructions for use. 

10 

Usually the pharmaceutical compositions of the present 
invention will be adapted for oral administration, although 
compositions for administration by other routes, such as by 
injection and percutaneous absorption are also envisaged. 

15 

Particularly suitable compositions for oral administration 
are unit dosage forms such as tablets and capsules. Other 
fixed unit dosage forms, such as powders presented in 
sachets, may also be used. 

20 

In accordance with conventional pharmaceutical practice the 
carrier may comprise a diluent, filler, disintegrant, 
wetting agent, lubricant, colourant, flavourant or other 
conventional adjuvant. 

25 

Typical carriers include, for example, microcrystalline 
cellulose, starch, sodium starch glycollate, 
polyvinylpyrrolidone, polyvinylpolypyrrolidone, magnesium 
stearate, sodium lauryl sulphate or sucrose. 

30 

Most suitably the composition will be formulated in unit 
dose form. Such unit dose will normally contain an amount 
of the active ingredient in the range of from 0.1 to 1000 
mg, more usually 0.1 to 500 mg, and more especially 0.1 to 
35 250 mg. 
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The present invention further provides a method for the 
treatment and/or prophylaxis of hyperglycemia in a human or 
non-human mammal which comprises administering an effective, 
non-toxic, amount of a compound of the general formula (I), 
5 or a tautomeric form thereof and/or a pharmaceutically 
acceptable salt thereof and/or a pharmaceutically acceptable 
solvate thereof to a hyperglycaemic human or non-human 
mammal in need thereof. 

io The present invention further provides a method for the 

treatment of hyperlipidaemia in a human or non-human mammal, 
which comprises administering an effective, non-toxic, " 
amount of a compound of formula (I), or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt thereof 

is and/or a pharmaceutical^ acceptable solvate thereof, to a 
hyperlipidaemic human or non-human mammal in need thereof. 

Conveniently, the active ingredient may be administered as a 
Pharmaceutical composition hereinbefore defined, and this 
20 forms a particular aspect of the present invention. 

In the treatment and/or prophylaxis of hyperglycaemic 
humans, and/or the treatment and/or prophylaxis of ' 
hyperlipidaemic human, the compound of the general formula 

25 (I) , or a tautomeric form thereof and/or a pharmaceutically 
acceptable salt thereof and/or a pharmaceutically acceptable 
solvate thereof, may be taken in doses, such as those 
described above, one to six times a day in a manner such 
that the total daily dose for a 70 kg adult will .generally 

30 be in the range of from 0.1 to 6000 mg, and more usually 
about 1 to 1500 mg. 

In the treatment and/or prophylaxis of hyperglycaemic 
non-human mammals, especially dogs, the active ingredient 
35 may be adminstered by mouth, usually once or twice a day and 
in an amount in the range of from about 0.025 mg/Jcg to 25 



SUBSTITUTE SHEET 



WO 92/02520 



PCT/GB91/01337 



-18- 

mg/kg, for example 0.1 mg/kg to 20 mg/kg. Similar dosage 
regimens are suitable for the treatment and/or prophylaxis 
of hyperlipidaemia in non-human mammals. 

5 The dosages regimens for the treatment of hypertension, 
cardiovascular disease and eating disorders will generally 
be those mentioned above in relation to hyperglycaemia. 

In a further aspect the present invention provides the use 
10 of a compound of formula (I) , or a tautomeric form thereof 
and/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof, for the 
manufacture of a medicament for the treatment and/or 
prophylaxis of hyperglycaemia. 

15 

The present invention also provides the use of a compound of 
formula (I), or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof, and/or a 
pharmaceutically acceptable solvate thereof, for the 
20 manufacture of a medicament for the treatment and/or 

prophylaxis of hyperlipidaemia, hypertension, cardiovascular 
disease or certain eating disorders. 

The following Procedures and Examples illustrate the 
25 invention but do not limit it in any way. 
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EXAMPLE 1 



5- (4- f 2- ( (N-methvl -N- (2-hgn? o xazolvH amino) ethnxy] - 
benzvl) -2, 4-n y a 2olidinedione 

5 




10 



Sodium hydride (0.85g; 60% dispersion in oil) was added 
portionwise to a stirred solution of 5-[ (4-hydroxy) - 
benzyl]oxazolidine-2,4-dione <2g) in dry DMF (65ml) under an 
atmosphere of nitrogen. After effervescence had ceased, 

15 2-{N-(2-benzoxazolyl)-N-methylamino)ethanol methanesulphonyl 
ester (2.73g) was added and the solution heated to 80°C 
overnight. After cooling the mixture was added to water 
(400ml) , neutralised (2M HC1) and extracted with ethyl 
acetate (3x200ml) . The combined organic extracts were 

20 washed with water (100ml), brine ( 2x1 00ml ) , dried (MgS0 4 ) 
and evaporated to dryness. Chromatography of the residue on 
silica gel in 1% methanol in dichloromethane afforded the 
title compound (m.p. 173-4°C; MeOH) . 

25 X H NMR 8 (DMSO-dg) 

2.9-3.15 (2H, complex); 3.2 (3H, s) ; 3.85 (2H, t) ; 4.25 (2H, 
t); 5.2 (1H, complex); 6.8-7.4 (8H, complex); 11.7 (1H, 
broad s, exchanges with D 2 0) . 
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P REP ARAT I ON 1 



Methyl 2-chloro-3- (4-benzvloxv) phenvlpropionate 



5 



Cr 




10 



To a cooled (below 5°C) and stirred suspension of 
(4-benzyloxy) aniline hydrochloride (12g) in acetone 
(120ml), 1,4-dioxan (20ml) and concentrated hydrochloric 
15 acid (11ml) was added dropwise a solution of sodium nitrite 
(4g) in water (10ml) over a period of 10 minutes. The 
suspension was stirred below 5°C for a further 30 minutes, 
then methyl acrylate (28ml) was added dropwise over 2 
minutes, and the suspension allowed to warm to 30°C. Copper 
20 (I) iodide (0.3g) was now added portionwise to the mixture, 
which was left to stir for a further hour. Excess solvent 
was evaporated off, the residue partitioned between water 
(500 ml and ethyl acetate, the organic extracts (3x200ml) 
combined and washed with dilute ammonia solution (2x200ml) , 
25 water (200ml), brine (200ml), dried (MgS0 4 ), filtered and 
evaporated to dryness. The title compound was obtained as 
an oil. 

1 H NMR 8 (CDC1 3 ) - 

30 

3.0-3.45 (2H, complex); 3.8 (3H, s) ; 4.45 (1H, t); 5.1 (2H, 
s); 6.95 (2H, d) ; 7.25 (2H, d) ; 7.5 (5H, complex). 
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P REPARATION 9 

2-Hydrox yV (4-benzvl nv^ ? p henvlnrnni nn< g acid 

5 



10 




Methyl-2-chloro-3-(4-ben 2 yloxy)phenylpropionate (9g) , sodium 
nydroxide (1.27g) and calcium carbonate (2.95a) were 

is refluxed in a mixture of 1,4-dioxan (50ml) and water (80ml, 
for 16 hours. After cooling the mixture was acidified (2M 
HC1; 200 ml) and extracted with ethyl acetate (2x200ml) 
The combined organic extracts were washed with brine 
(2x100ml), dried (MgS0 4 ), filtered and evaporated. The 

20 title compound (mp 145-5°C) was obtained following 
^crystallization of the organic residues from ethyl 
acetate/hexane. 

1 H NMR 8 (CDC1 3 + DMSO-dg) 
25 " ° 

2.6-3.1 (2H, complex); 4.2 (1H, complex); 5.0 <2H, s) ; 
6-8-6.9 <2H, d); 7.1-7.5 <7H, complex) ; 6.7-8.0 (2H, v 
broad s; exchanges with D 2 0) . 
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? REPARATION 3 



Ethyl 2 -hvdroxy-3- (4-ben2vloxv)phenylpropionate 



5 




o 




10 



2-hydroxy-3- (4-benzyloxy)phenylpropionic acid (4g) and 
concentrated hydrochloric acid (0.1ml) were refluxed in 
ethanol (70ml) for 16 hours. The solution was cooled, added 
15 to water (400ml) and extracted with ethyl acetate (2x200ml) . 
The combined organic extracts were washed with brine 
;2xl00ral), dried (MgS0 4 ) / filtered and evaporated to dryness 
to afford the title compound, which was used in the next 
stage without further purification. 

20 

1 H NMR 5 (CDCI3) 

1.3 (3H, t), 2.8 (1H, broad s, exchanges with D 2 0) , 2.8-3.2 
(2H, complex); 4.2 (2H f q) ; 4.35 <1H, multiplet) ; 5.1 (2H, 
25 s); 6.9 (2H, d); 7.2 (2H, d) ; 7.45 (5H, s) . 
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P REPARATION 4 

5- f (4-Benzvloxv) benzyl 1 oxazolidine-2 , 4-dione . 



O 



5 




10 A solution of ethyl 

2-hydroxy-3- (4-benzyloxy) phenylpropionate (4.5g) , urea 
(1.62g) and sodium methoxide (1.13g) in a mixture of 
methanol (4ml) and ethanol (40ml) was stirred for 2 hours at 
room temperature, then refluxed for 3 hours. After cooling, 

15 the mixture was added to hydrochloric acid (2M; 250ml) and 
extracted with ethyl acetate (2x250ml) . The combined 
organic extracts were washed with water (200ml) , brine 
(200ml), dried (MgS0 4 ), filtered and evaporated to dryness. 
The residue was chromatographed on silica gel in 5% methanol 

20 in dichloromethane to afford the title compound (m.p.l40°C) . 

1 H NMR 5 (CDCl 3 +DMSO-d 6 ) 

2.9-3.3 (2H, complex); 5.0 (1H, t) ; 5.05 (2H, s) ; 6.85-7.0 

(2H, d); 7.1-7.25 (2H, d) ; 7.45 (5H, s) 7.2-7.7 (1H, broad 
25 s, exchanges with D 2 0) . 



St IRCVTTTI ITP RHPFT 



WO 92/02520 



PCI7GB91/01337 



-24- 

P REP ARAT I ON 5 

5- r (4-Hvdroxv) benzvlloxazolidine-2. 4-dionP . 

o 

A solution of 5- [4-benzyloxy) benzyl] - 

oxazolidine-2,4-dione (4.7g) in dry 1,4-dioxan (70ml) in the 
io presence of 10% palladium on charcoal (0.25g) was stirred 
under an atmosphere of hydrogen at ambient temperature until 
hydrogen uptake ceased. The solution was filtered through 
diatomaceous earth, the filter pad was washed exhaustively 
with dioxan, and the combined filtrates evaporated to 
15 dryness under vacuum. The residue was chromatographed on 
silica-gel in 10% methanol in dichloromethane to afford the 
title compound (m.p. 205°C) . 

NMR 5 (DMSO-dg) 

20 

2.8-3.2 (2H, complex); 5.2 (1H, t) ; 6.65-6.75 (2H,d); 
7.0-7.1 (2H, d); 9.5 (2H, broad s, exchanges with D^O) . 
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DEMONSTRATTON n F EFFICACY OF COMPOUNDS 
Obese Mice, n r al Glucose Tolerance Test. 

5 C57bl/6 obese (ob/ob) mice were fed on powdered oxoid diet. 
After at least one week, the mice continued on a powdered 
oxoid diet or were fed powdered oxoid diet containing the 
test compound. After 8 days on the supplemented diet all of 
the mice were fasted for 5 hours prior to receiving an oral 

io load of glucose (3 g/kg) . Blood samples for glucose 

analysis were taken 0, 45, 90 and 135 minutes after glucose 
administration and the results appear below as the 
percentage reduction in area under the blood glucose curve 
where test compound treated groups are compared with the 

is control groups. 7 mice were used for each treatment. 



EXAMPLE NO: 



LEVEL IN DIET 
(Hmol kg- 1 of 
DIET) 



%REDUCTION IN AREA 
UNDER BLOOD GLUCOSE 
CURVE 



20 



300 



41 



25 



Toxicology 

No toxicological effects were indicated for any of the 
compounds of the invention in any of the abovementioned 
tests. 



fit iRfiTTn rrr= qmppt 



WO 92/02520 PCI7GB91/01337 

-26- 

Claims 

1. A compound of formula (I): 



K 1 



A — N — (CH.J O 

2 n 



L A 2 4— CH^ — CH f 



10 



(I) 



or a tautomeric form thereof and/or a pharmaceutical^ 
acceptable salt thereof , and/or a pharmaceutical^ 
15 acceptable solvate thereof, wherein: 

A 1 represents a substituted or unsubstituted aromatic 
heterocyclyl group; 

R represents a hydrogen atom, an alkyl group, an acyl 

group, an aralkyl group, wherein the aryl moiety may be 

20 substituted or unsubstituted, or a substituted or 

unsubstituted aryl group; 
2 

A represents a benzene ring having in total up to five 
substituents; and 

n represents an integer in the range of from 2 to 6. 

25 

2* A compound according to claim 1, wherein A 1 represents 
a substituted or unsubstituted, single or fused ring 
aromatic heterocyclyl group comprising up to 4 hetero atoms 
in each ring selected from oxygen, sulphur or nitrogen, 

30 

3. A compound according to claim 1, wherein A 1 represents 
thiazolyl, oxazolyl, pyridyl or pyrimidinyl. 

4. A compound according to claim 1, wherein A 1 represents 
35 a moiety of formula (a) , (b) or (c) : 
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R 



N 




5 



R „ >^ /-N (b ' 





wherein: 



and R each independently represents a hydrogen atom, an 
alkyl group or a substituted or unsubstituted -aryl group or 
10 when R and R 5 are each attache<j tQ adjacent 

then R and R* together witn the carbon ^ ^ ^ 
are attached form a benzene ring wherein each carbon atom 
represented by R< and R* together may be substituted or 
unsubstituted; and in the moiety of formula (a) 
15 X represents oxygen or sulphur. 

5. A compound according to claim 1, wherein A 1 represents 
a moxety of the abovedefined formula (a) . 

A compound according to claim 1, wherein R< and R 5 
together represent a moiety of formula (d) : 



20 6 



2s — tr 



(d) 



wherein R* and R? each independently represent hydrogen, 
30 halogen, substituted or unsubstituted alkyl or alkoxy. 

7. A compound according to claim 1, when A* represents a 
moiety of formula (e) : 
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R 8 R 9 - (e) 

wherein R 8 and R 9 each independently represent hydrogen, 
halogen, substituted or unsubstituted alkyl or alkoxy. 

8. A compound according to claim 1, of formula (II): 



15 




(ID 



or a tautomeric form thereof, and/or a pharmaceutically 
20 acceptable salt thereof and/or a pharmaceutically acceptable 
solvate thereof, wherein A 1 , R 1 and n are as defined in 
relation to formula (I) and R 8 and R 9 are as defined in 
relation to formula (e) . 

25 9. A compound according to claim 1, wherein n represents 
an integer 2, 3 or 4. 

10 . A compound according to claim 1, being 5- (4- [2- ( (N- 
methyl-N- (2-benzoxazolyl) amino) ethoxy] benzyl) -2, 4-oxa- 
30 zolidinedione; or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof, and/or a 
pharmaceutically acceptable solvate thereof. 

11. A process for the preparation of a compound of formula 
35 (I), or a tautomeric form thereof, and/or a pharmaceutically 
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accepcable salt thereof, and/or apharmaceutically acceotable 
nydrate thereof, which process comprises reacting a comoound 
of formula (III) : 




10 

wherein A 2 is as defined in relation to formula (I), l 1 is a 
hydrogen atom or a protecting group, and R a is a moiety" 
convertible to a moiety of formula (f) : 

f 

A 1 -N-{CH 2 ) n -0 

(f) 

wherein R*, a*, and n are as defined in relation to formula 
20 (I) , with an appropriate reagent capable of converting R* to 
the said moiety (f) and thereafter, if required, carrying 
out one or more of the following optional steps: 

(i) converting a compound of formula (I) to a further 
25 compound of formula (I) ; 

(ii) preparing a pharmaceutical^ acceptable salt of the 
compound of formula (I) and/or a pharmaceutical^ acceptable 
solvate thereof. 

30 

12. A compound of formula (I), or a tautomeric form 
thereof and/or a pharmaceutical^ acceptable salt thereof 
and/or a pharmaceutical^ acceptable solvate thereof, for 
use as an active therapeutic substance. 

35 

13. A compound of formula (I), or a tautomeric form 
thereof and/or a pharmaceutical^ acceptable salt thereof 
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and/or a pharmaceutically acceptable solvate thereof, for 
use in the treatment of and/or prophylaxis of 
hyperglycaemia, hyperlipidaemia, hypertension , 
cardiovascular disease and certain eating disorders. 

5 

14. A pharmaceutical composition comprising a compound of 
the general formula (I), or a tautomeric form thereof, or a 
pharmaceutically acceptable salt thereof, or a 
pharmaceutically acceptable solvate thereof, and a 

. 10 pharmaceutically acceptable carrier therefor, 

15. A method for the treatment and/or prophylaxis of 
hyperglycaemia, hyperlipidaemia, hypertension, 
cardiovascular disease and certain eating disorders in a 

15 human or non-human mammal which comprises administering an 
effective, non-toxic, amount of a compound of the general 
formula (I) , or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof to a 

20 hyperglycaemic human or non-human mammal in need thereof* 

16. The use of a compound of formula (I), or a tautomeric 
form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 

25 thereof, for the manufacture of a medicament for the 
treatment and/or prophylaxis of hyperglycaemia, 
hyperlipidaemia, hypertension, cardiovascular disease or 
certain eating disorders. 



Of IDOTITI ITC OUCCT 



INTERNATIONAL SEARCH REPORT 

International Appik* j No 



PCT/GB 91/01337 



1 1. CLASSIFICATION OF SUBJECT MATTER (if aeverai classification symbols apply, indicate aTi? 



According to International Patent Classification (IPO or to both National Classification and IPC 



Int. CI. 5 
C 07 D 417/12 



C 07 D 413/12 A 61 K 31/42 C 07 D 263/58 



II. FIELDS SEARCHED 



Minimum Documentation Searched 7 



Classification System 



Classification Symbols 



Int. CI. 5 



C 07 D 413/00 C 07 D 263/00 C 07 D 417/00 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included In the Fields Searched 1 



HI. DOCUMENTS CONSIDERED TO BE RELEVANT 9 



Category 



Ctetten of Document, » whh Indication, whero appropriate, of the relevant passages " 



Relevant to Claim No. 13 



Chemical and Pharmaceutical Bulletin, vol. 30, 
no. 10, October 1982, Tokyo, JP; T. Sohda et al.: 
Studies on antidiabetic agents. I. Synthesis of 
5-[4-(2-methyl -2-pheny 1 propoxy )-benzyl ] thi azol 1d1 n 
e-2,4-d1one (AL-321) and related compounds", 
pages 3563-3573, see pages 3566,3567,3571 

EP, A, 0306228 (BEECHAM GROUP PLC) 8 

March 1989, see claims (cited 1n the application) 

EP,A,0097453 (PFIZER INC. ) 4 January 
1984, see claims 

GB,A,2083810 (PFIZER INC.) 31 March 
1982, see claims 



1,14,16 



1,14,16 
1,14,-16 
1,14,16 



0 Spedai categories of cited docnaents : w 

'A* document defining the general state of the art which is not 

considered to be of particular relevance 
*E* ea^^docnment but published on or after the international 

*L" document which nay threw doubts on priority daimfs) or 
which is chad to establish the publication date of another 
dtatlon or other spedai reason (as specified) 

*°* ^^ eot referring to an oral disclosure, use, exhibition or 

"P* document published prior to the international filing date hot 
later than the priority date claimed 



nr later document published after the International filing date 
or priority date and not in conflict with the application hut 
pted to understand the principle or theory underlying the 
invention 

•X* document of particular relevance; the delated Invention 
cannot be considered novel or cannot he considered to 
involve an inventive step 

IT document of particular relevance; the daimed Invtstion 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ment sudi cc«bination being obvious to a person sUikd 
in the art. 

"A* doc 



t member of the s 



i patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search 

16-10-1991 



International Searching Authority 

EUROPEAN PATENT OFFICE 



Date of Mailing of this International Search Report 

2 1. 11. 91 



Signature of Autha 



11 




NSEN 



FomfCT/lSAmO 



FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET 



International A nation No. PCT/ GB91 /01337 



V. GO OBSERVATION WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE ' 



This International search raport has not btan established In rasptct of caftain claims undar Arttda 17(2)(a) for tha following reasons: 

1. [2 Claim numbers 15 because thay relate to subject mattar not required to be 

Authority, namely: 

See PCT Rule 39.l(1v): 

methods for treatment of the human or animal body by 
surgery or therapy, as well as diagnostic methods. 



by this 



2. n Claim numbers 

with the prescribed i 



i to such on extant that no meaningful 



because they relate to parts of the Intamatlonal application that do r 
* International search can be canted out, specifically. 



3. L-J Claim numbers because they are dependant claims and are not drafted In accordance with 

the second and third sentences of PCT Rule 6.4(a). 



VlQ OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 2 

This Intamatlonal Searching Authority found multiple Inventions in this International application as follows: 



1. Q As all required additional search fees were timely paid by the applicant, this International search report covers all searchable claims 



of the International application 

2. n As only some of the required additional search fees were timely paid by tha applicant, this 
those claims of the International application for which fees were paid, specifically claims: 



search report covers only 



No required additional search fees were timely paid by the applicant Consequently, this Intamatlonal search report Is restricted to 
the invention first mentioned in the claims; it Is covered by -claim numbers: 



4. O As all searchable claims could be searched without effort justifying en additional fee. t 
Invite payment of any additional fee. 

Remark on Protest 

O The additional search fees Were accompented by applicant's protest 
L_J No protest accompanied the payment of additional search fees. 



Searching Authority did not 



Form PCT/ISA/210 (supplemental sheet (2)) - P9412B 05/81 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. GB 9101337 

SA 50128 

BjPJggjfl*? members relating to tta i patent documents cited in the .bove-menrioned international search resort. 
The members are as contained in the European Patent Office EDP file on 08/11/91 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 



EP-A- 0306228 



08-03-89 



EP-A- 0097453 



04-01-84 



GB-A- 2083810 



31-03-82 



AU-A- 
JP-A- 
US-A- 



2173888 
1131169 
5002953 



US-A- 
CA-A- 
JP-C- 
JP-A- 
JP-B- 



4430337 
1197513 
1426066 
59016881 
62030993 



US-A- 

AT-B- 

AT-B- 

AT-B- 

AT-B- 

AT-B- 

AT-B- 

AU-B- 

AU-B- 

AU-A- 

AU-B- 

BE-A- 

BE-A- 

CA-A- 

CA-A- 

CA-A- 

CA-A- 

CA-A- 

CH-A- 

CH-A- 

DE-A.C 

DE-A.C 

FR-A.B 

FR-A.B 

GB-A.B 

GB-A.B 

GB-A.B 

GB-A.B 

GB-A.B 



4367234 
376975 
376976 
376977 
376424 
376974 
376425 
526905 
526733 
7343681 
548932 
889757 
889758 
1161843 
1155855 
1164872 
1164884 
1164873 
653029 
653025 
3129275 
3129309 
2487350 
2487348 
2080803 
2134104 
2134105 
2128987 
2132609 



09-03-89 
24-05-89 
26-03-91 



07-02-84 
03-12-85 
25-02-88 
28-01-84 
06-07-87 



04-01-83 
25-01-85 
25-01-85 

25- 01-85 

26- 11-84 

25- 01-85 

26- 11-84 

03- 02-83 

27- 01-83 

04- 02-82 

09- 01-86 
27-01-82 
27-01-82 

07- 02-84 
25-10-83 
03-04-84 
03-04-84 
03-04-84 
13-12-85 
13-12-85 
22-04-82 
18-03-82 
29-01-82 
29-01-82 

10- 02-82 

08- 08-84 
08-08-84 

10- 05-84 

11- 07-84 



O 

uFor 



more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



Page 2 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. QB 9101337 

SA 50128 

This annex lists the patent family members relating to the patent documents cited in the above-mentioned international search report. 
The members are as contained in the European Patent Office EDP file on 08/1 1/91 , 
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 



Patent document 
cited in search report 



Publication 



Patent family 
members) 



Publication 



GB-A- 2083810 



GB-A.B 


2131422 


20-06-84 


GB-A, B 


2128184 


26-04-84 


JP-C- 


1370129 


25-03-87 


JP-A- 


57058676 


08-04-82 


JP-B- 


61035188 


12-08-86 


LU-A- 


83512 


17-02-82 


LU-A- 


83513 


17-02-82 


Nl-A- 


8103536 


16-02-82 


NL-A- 


8103538 


16-02-82 


SE-B- 


460849 


27-11-89 


SE-A- 


8104542 


29-01-82 


SE-B- 


461039 


18-12-89 


SE-A- 


8104543 


29-01-82 


SU-A- 


1151207 


15-04-85 


SU-A- 


1264841 


15-10-86 


US-A- 


4812471 


14-03-89 


US-A- 


4332952 


01-06-82 


US-A- 


4562267 


31-12-85 


US-A- 


4565820 


21-01-86 


SU-A- 


1184442 


07-10-85 


US-A- 


4753956 


28-06-88 



For more details about this t 



i : see Official Journal of the European Patent Office, No. 12/82 



